Introduction

C
hildren from socioeconomically disadvantaged families are two to three times more likely to develop mental health problems than their peers from socioeconomically advantaged families. 1 Approximately 5.5-21.0% of children growing up in families with low socioeconomic status (SES) demonstrate problem behaviour compared with 2.6-6.5% in children from high SES families. 2, 3 Early detection and treatment of psychosocial problems may lead to considerable benefits regarding child development, well-being and health. Therefore, understanding the pathways through which SES influences psychosocial problems at an early age is important. 1 Closer examination of the relationship between SES and child developmental outcomes reveals that this relationship is mostly explained by a combination of individual-, familial-and community-level factors. 4 Parental mental disorders may be an important family-level mediator of SES and children's mental health problems. 1 Economically disadvantaged mothers are more likely to experience psychological distress than more advantaged mothers. 5 The family stress model explains that economic hardship positively relates to economic pressure in parents. Economic pressure is related to emotional distress of parents, which in turn is associated with relationship problems. These problems are related to disrupted parenting practices, which predict low positive child adjustment and more internalizing and externalizing problems. 6 Rijlaarsdam et al. 7 reported that a combination of maternal depressive symptoms at 6 months together with parenting stress and harsh disciplining may underlie the effect of socioeconomic disadvantage on internalizing and externalizing problems in 3-year-olds. Other family-level factors possibly explaining the relation between SES and psychosocial problems are maternal age (younger mothers have higher ratings of problems), 8, 9 overprotection or rejection by parents 10 and less family support.
11
Maternal depression is highly prevalent during childbearing age (6-38%), with some studies showing higher prevalence during pregnancy compared with the postpartum period. 12 Maternal depression during the first years of a child's life has been repeatedly shown to exert negative effects on child development. 12 For example, chronic maternal depression in the first 6 years of life, was associated with reduced cortisol in the child, which may indicate a reduced flexibility of the hypothalamic-pituitary-adrenal (HPA) system and predicts child psychopathology. 13 Another study showed that maternal depressive symptoms at age 3-4 years were linked to child conduct problems at age 7-8 years.
14 Chronic maternal depression may therefore compromise children's socialemotional adjustment by diminishing the HPA stress axis, as well as limiting the mother's capacity to provide attuned and predictable caregiving, 13 also known as maternal sensitivity. Although the above-mentioned studies provide important insights into the role of parental mental health problems in explaining socioeconomic inequalities in children's psychosocial problems, we lack understanding of how maternal depression plays a role at different time points. From a public health perspective, it is important to know when maternal depressive symptoms have the most influence on child psychosocial problems.
Therefore, this longitudinal study analysed the potential mediating role of maternal depressive symptoms during pregnancy, infancy and early childhood, in the relationship between maternal education and psychosocial problems in children at age 5-6 years, as reported by their mothers and teachers. Using a life-course design may provide better understanding of how socioeconomic inequalities in problematic behaviour develop at young age. 15 
Methods
Study population
This study is part of the longitudinal Amsterdam Born Children and their Development (ABCD) study, which aims to determine factors in prenatal and early life related to differences in health between children (www.abcd-study.nl). 16 This study included only those children for whom data were available on the Strengths and Difficulties Questionnaire (SDQ) derived from the mother and/or the teacher, and maternal education level during pregnancy (see figure 1 for overview). Additionally, information had to be available on maternal depressive symptoms during pregnancy, at 3 months and at 5-6 years postpartum. A total of 6161 mothers who gave permission for follow-up were approached for the 5-year follow-up measurement. For this study, the final sample consisted of 3410 children; mean age 5.1 years, 1720 boys (50.4%) and 1690 girls (49.6%).
Variables
Psychosocial problems
Psychosocial problems were measured at 5-6 years of age with the (Dutch) SDQ, by maternal and teacher report. 17 The SDQ is a 25-item questionnaire with five subscales: emotional symptoms, conduct problems, hyperactivity/inattention problems, peer problems, and prosocial behaviour. A higher total SDQ score indicates a higher risk for psychosocial problems. 18 The validity and reliability in children in a multi-ethnic society have been reported, 19 the internal consistency (Cronbach's alpha) in our sample was comparable (0.75 for mother; 0.75 for teacher). Dutch cut-off scores, indicating potential psychosocial problems in children age 4-7 years, are !11 for mother-reported and !7 for teacher-reported SDQ. 20 
Socioeconomic status
Self-reported maternal education level during pregnancy indicated SES. 21 The number of years of education after primary school was obtained by questionnaire during pregnancy. Low parental education and low household income are proven to be the strongest predictors of mental health problems among children and adolescents. 1 Maternal education was used as continuous variable. To present the characteristics of our study population, maternal education level was categorized as low (<6 years of education after primary school), medium (6-10 years) and high (>10 years). 22 
Maternal depressive symptoms
During pregnancy (mean pregnancy duration: 16 weeks) and infancy (mean child age: 3 months) the Dutch version 23 of the 20-item Center for Epidemiological Studies Depression Scale (CES-D) 24 was used, evaluating the frequency of depressive symptoms experienced during the preceding week. Mothers with scores < 16 are classified as 'no depressive symptoms'. 24 At child age 5-6 years, maternal depressive symptoms were assessed by the depression scale of the Depressive Anxiety and Stress Scale 21 (DASS21). 25 A score < 2 was considered as 'no depressive symptoms'. The internal consistency (Cronbach's alpha) of the three depression symptoms scales were 0.89, 0.89 and 0.83, respectively.
Covariates
Covariates included in the mediation analysis were: gender, age, gestational age, small for gestational age, maternal age, ethnic origin, maternal smoking during pregnancy, number of siblings at age 5-6 years, one-parent household, paternal depression and family income adequacy. [2] [3] [4] [5] 15 Gender, birth weight and gestational age were obtained from Youth Health Care Registration; small for gestational age was determined by gender and parity-specific reference curves. 26 Ethnic origin (country of birth of the mother of the pregnant Figure 1 Flowchart of study procedure and inclusion of participants woman; classified as Dutch, Western and non-Western), maternal age and smoking during pregnancy were obtained by pregnancy questionnaire. Number of siblings and family structure (living with both parents and one parent), depression of the father and family income adequacy were obtained from the 5-years questionnaire.
Statistical analysis
The demographic characteristics, SDQ total scores, and the number of children with high SDQ total scores were compared across the low, medium and high educational groups with ANOVA for continuous and chi square test for categorical variables. Then, those mothers who had a high score on a depression questionnaire on three measurement points were identified. For these children, we also calculated SDQ scores at age 5-6 years.
In addition, a mediation analysis was performed to determine how much of the effect of maternal education during pregnancy (X) on psychosocial problems of the child at 5-6 years, as reported by the mother or by the teacher (Y), was mediated through the depressive symptoms of the mother during pregnancy, infancy, and at child's age 5-6 years. Mother and teacher SDQ scores were also combined by averaging the individual z-scores. 27 Because of the non-ignorable correlation between the depressive symptoms of the mother at the three measurement moments, the serial multiple mediator model proposed by Hayes 28 was used to quantify the direct and indirect effects of X on Y. In this model, each consequent is regressed on the variables that caused it. Afterwards, the estimated regression parameters are combined to determine the direct and indirect effects.
The mediation analysis was corrected for the previously mentioned eleven covariates. To allow for comparison of the effects of the depressive symptoms at the different ages, all depressive symptoms measures were scaled to have mean zero and a SD of one (z-scores). The 95% CIs of the direct and indirect effects were approximated with a bootstrap procedure. Table 1 shows the characteristics of the 3410 children participating in this study.
Results
Characteristics
Mean years of maternal education after primary school was 10.0 (3.5 SD) years; 11.7% of the children had a mother with a low education level, 35.6% with medium, and 52.7% with a high education level. When compared with mothers who were approached for the 5-year measurements but were not included (non-response n = 2751), the current subgroup of mothers was older (32.1 vs. 29.7 years) more frequently of Dutch origin (71.1% vs. 45.1%), more highly educated (10.0 vs. 7.9 years), and had a longer duration of pregnancy (39.5 vs. 39.4 weeks).
Psychosocial problems of the children
The mean mother and teacher-reported SDQ total scores were 5.0 (4.0 SD) and 5.1 (4.6 SD), respectively (table 1). The mean motherreported SDQ total score was significantly higher (P < 0.001) for children of low-educated mothers (6.7, SD 4.1) compared with children of highly educated mothers (4.5 AE 3.7). In total, 19.0% of the children of low-educated mothers had a SDQ score above the cutoff point (!11) indicating potential psychosocial problems, compared with 6.9% of the children of highly educated mothers. A similar pattern was found for teacher-reported scores: low-educated mothers 6.5 (SD 5.5), and highly educated mothers 4.9 (SD 4.4) (P < 0.001). Categories of maternal education level were defined as: Low: <6 years of education after primary school (corresponding with primary school/technical secondary education/lower vocational secondary education); Medium: 6-10 years of education after primary school (corresponding with degree higher vocational secondary education/academic secondary education/intermediate vocational education); High: >10 years of education after primary school (corresponding with degree higher vocational education/university). a: All differences in the characteristics by maternal education level were significant. SDQ, Strengths and Difficulties Questionnaire; CES-D, Center for Epidemiological Studies Depression Scale; DASS 21, Depressive Anxiety and Stress Scale 21.
Maternal depressive symptoms
During all three periods, higher levels of depressive symptoms were found in mothers with low maternal education compared with mothers with medium and high maternal education (table 1) . Depressive symptoms were generally higher during pregnancy than during infancy.
High maternal depressive symptoms and psychosocial problems in children
A total of 177 mothers (5.2%) reported high depressive symptoms during pregnancy, infancy and at pre-school age, whereas 1512 (44.3%) mothers reported no high depressive symptoms. At three measurement moments, a high depressive score was found to be more common in low-educated women compared with high educated women (9.5 vs. 3.3%). For mothers reporting high maternal depressive symptoms on the three measurement points, the mother-reported SDQ total score for their children was (mean) 8.9 (SD 5.4). Mother-reported (mean) SDQ scores were highest for those children with low-educated mothers reporting high maternal depressive symptoms on the three measurement points (9.6, SD 4.8). Figure 2 shows the mediating role of maternal depressive symptoms during pregnancy, infancy and early childhood in the association between maternal education and psychosocial problems of the child, as reported by the mother. Since the estimates of the direct and indirect effects of X on Y all had the same sign, it was possible to calculate the proportion of mediated measures to quantify the importance of each pathway. The direct effect of maternal education on mother-reported SDQ score was 72.5%; the indirect effect by maternal depressive symptoms was 27.5%. Maternal depressive symptoms during pregnancy significantly mediated the association between maternal education and SDQ total score: 9.4%. Depressive symptoms that started during pregnancy and continued showed a mediating effect of 17.2%. Maternal education had the strongest association with maternal depressive symptoms during pregnancy (À0.015; 95% CI À0.026; Figure 2 Mediation model with direct and indirect effects of maternal education, maternal depressive symptoms at three measurement moments and mother-reported data on the Strengths and Difficulties Questionnaire (SDQ). The 95% confidence intervals were calculated from 10 000 bootstrap samples. The thickness of each line represents the strength of the association À0.003). Maternal depressive symptoms at 5-6 years had the strongest association with mother-reported SDQ total score (0.601; 95% CI 0.435; 0.768). Figure 3 shows the results for teacher-reported SDQ scores. There was no significant mediation of maternal depressive symptoms in the association between maternal education and teacher reported SDQ total score. Supplementary figure S4 shows the results for the combined mother and teacher SDQ scores. Maternal depressive symptoms mediated the association between maternal education and combined SDQ scores by 22.9%.
Mediation analysis
Discussion
This study shows that mothers with a lower educational level reported more psychosocial problems in their children at age 5-6 years, than mothers with a higher educational level. Maternal depressive symptoms mediated 27.5% of the association between maternal education and mother-reported psychosocial problems of the child. Maternal depressive symptoms during pregnancy showed the largest contribution in explaining SES inequalities in psychosocial problems. Although teachers also reported more psychosocial problems in children from low-educated mothers, maternal depressive symptoms did not mediate this association.
Previous studies provide clear evidence for an association between low SES and more psychosocial problems in children. This study elucidates potential explanatory factors underlying this association. 4 This longitudinal study explored the role of maternal depressive symptoms at three early life moments, in the association between maternal education and psychosocial problems. The present results are in line with Rijlaarsdam et al. 7 who reported the mediating role of maternal depressive symptoms at 6 months in the association between socioeconomic disadvantage during pregnancy and child's psychosocial problems. We found that maternal depressive symptoms during pregnancy had a stronger mediating effect than those during infancy.
Melchior et al. 29 showed that children growing up exposed to both low income and maternal depression had the highest emotionality Figure 3 Mediation model with direct and indirect effects of maternal education, maternal depressive symptoms at three measurement moments and teacher-reported data on the Strengths and Difficulties Questionnaire (SDQ). The 95% confidence intervals were calculated from 10 000 bootstrap samples. The thickness of each line represents the strength of the association scores. Van der Waerden et al. 30 found that children whose mother had persistent depression symptoms were more likely to have high levels of emotional and behavioural difficulties than children whose mother was never depressed from pregnancy onwards. We also found that children whose mother had continuous high scores of depressive symptoms from pregnancy until 5-6 years later had more psychosocial problems, particularly those children with low-educated mothers. There are several theoretical approaches to explain the underlying association between SES and psychosocial problems, like the family stress model. 6 The social causation hypothesis implies that stress associated with low social position contributes to the development of mental disorders, whereas the social selection hypothesis suggests genetically predisposed individuals for mental disorders drift down to such a position. Selection and causation hypotheses are not mutually exclusive and there is often a cycle of deprivation and mental health problems across generations.
1 Mothers with a low educational level have increased risk of developing depressive symptoms. 31 Other studies showed that parenting, particularly sensitive parent-child relationship; moderates the effect of adverse life-events and neighbourhood disadvantage on children's internalizing and externalizing problems. Warmth and sensitivity can buffer children from low SES environments in developing psychosocial problems. 32 Future research could explore this positive 'buffering' effect of parenting in the association between SES, maternal depression and psychosocial problems in children.
Strengths and limitations
In this study, both maternal and teacher reports on child psychosocial problems were available. Most previous studies investigating the association between maternal anxiety/depression and child behaviour were based on maternal reports only. 33 Discrepancies between mother and teacher ratings on the SDQ can be more common in lower SES families. For example, compared with teachers, mothers in lower SES families identified more internalizing and externalizing behaviour problems than teachers, 8 suggesting that the mother's reporting bias may be a cause of concern. Also, maternal depression affects the reporting of children's problem behaviour. 34 Mothers with a self-reported history of psychopathology viewed their children's behaviour as more problematic, compared with the teacher's reports. 35 Although other studies did not find foundation for the widely held assumption that depressed mothers have distorted perceptions of their children's problems. 36 Additionally, a mother may experiences her child differently at home than the teacher experiences the child at school. Therefore, it is important to evaluate the maternal and the teacher reports of the SDQ separately. In this study, no significant mediation of maternal depressive symptoms was found in the association between maternal education and teacher-reported SDQ scores. This suggests that the role of maternal depressive symptoms on psychosocial problems of children at school is smaller than expected by maternal reports.
Checking for depressive symptoms over time, instead of using a single measurement, is important because women with increasing symptoms and stable-moderate symptoms seem to report more toddler social and emotional problems. 37 We measured maternal depressive symptoms during three important developmental stages of the child. Nevertheless, it is questionable whether the definition 'chronic depressed' group can be applied, since we lacked information on the periods between the three measurement points.
During pregnancy and 3 months postpartum, we measured maternal depressive symptoms with a 20-item CES-D. However, at age 5-6 years, a different (briefer) questionnaire (the DASS21) was used to measure maternal depressive symptoms. Although standardized scores were used in the analyses, this could have led to an underestimation of maternal depressive symptoms at pre-school age.
Bias of attrition is a common problem in longitudinal studies. In follow-up studies, higher rates of attrition were reported for children with low SES or mental health problems, 38 similar to our study. This could have led to an underestimation of the impact of SES on psychosocial problems. In addition, this study included far more children of Dutch origin than were included in the original ABCD-study and mothers were older.
Finally, it would have been valuable to include other measures of SES in addition to maternal education (e.g. income), as not all similarly educated individuals experience the same socioeconomic stress.
Implications
Policies and programmes that support parents in low SES environments should also focus on maternal mental health problems. Professionals in maternal health, youth health care and primary care should be aware of maternal depressive symptoms, especially during pregnancy. Prevention of maternal mental health problems in low SES families has potential positive effects for the parents and for child psychosocial development. Moreover, 'maternal mood' might be easier to influence/change than SES. Parenting interventions improving maternal mental health in high risk mothers can play a large role in promoting children's developmental outcomes. 39, 40 Ideally, women should be supported before becoming pregnant. Further research could focus on signalling interventions in preconception care and pregnancy for maternal psychosocial problems in women with low SES, with the aim to ameliorate their effect on child psychosocial problems.
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